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Abstract

Isolation and Structure determination of New iridoids
from Patrinia scabiosaefolia F.

Choi — Eun Jin

Advisor : Prof. Woo, Eun—Rhan, Ph.D.
Department of Bio materials,

Graduate School of Chosun University.

Patrinia scabiosaefolia  (Valerianaceae) is a perennial herb and an
endemic species in Korea. The genus Patrinia is taxonomically classified
into four species, P. saniculaefolia,P. scabiosaefolia, P. villosa, and P.
rupestris.sy This genus is one of the valuable crude drugs which has
been used in Korea and China as a traditional folk medicine for the
treatment of initial stages of edema, appendicitis, endometriosis and
inflammation.s Saponins, coumarins, iridoids,and flavonoids isolated
from this genus have demonstrated sedative, antibacterial, and cytotoxic
effects, In an ongoing investigation into anti-proinflammatory
compounds from natural products, the methylene chloride soluble
fraction of P. scabiosaefolia F was found to inhibit hiL-6 production in
TNF-a stimulated human osteoblast-like MG-63cell line.
Bioassay—guided isolation of this fraction led to the purification of
three—new iridoid compounds, and two-lignan compounds. Three new
iridoid gave a name to Patiridoidlll(1), PatridoidIV(2), PatridoidV (3).
compoundl has two-isovaleryoxy group and C-8 has methoxyl group

_‘IO_



and C-10 has oxygen—-bearing methylene also compound?2 has
two—isovaleryoxy group and C—10 has oxygen—bearing methyene group.
compound3 have three methoxyl group that located C-1, C-3, C-11.
For that this reason they are considered as new compounds.
Compound4, Sesquilignan of Lappaol E, already isolated from Arctium,
this compound have three aromatic rings, carbonyl carbone, and
oxymethin—carbone.  Compoundb, Dibenzylbutyrolactone lignan -
Nortrachelogenin. This compoumd has been isolated another plant. their
structure were determined by 'H-NMR, 'C-NMR, HMBC, HSQC and
NOESY. all of there compounds pure form. In vitro anti—inflammatory
activity was evaluated by inhibition(%) of hIL-6 production in TNF-a
stimulated MG-63 cell line. Compound 5, isolated from the CH.Cly
fraction decreased to 66.1+ 2.5%.
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Odl JHXl 2dE Jtd R 2 UEE L, 01 BHIE2=2 Otetel2l CHLCl =
EOZRH stetE =clE AdotULh

OtEtel (Patrinia scabiosaefolia F.) CH.Cl, &M MZ2 3912l iridoid
?t 2JHC| butyrolactonesesquilignang =2l ot A& =2l=  open
column chromatographyES Sot0I 0I2HM LD, =N 24 (NMR)OI 2I5HAH
20t 24 ZIUCH. MEA 22lE iridoid compound 1,2 = C-8 I XI0fl
methoxy| groupdt hydroxy groupOl 228 EMHILZM &lAsStslE22 21E S
04, compound 3 = C-1, C-3, C-11 X0l 22 methoxyl groupOl =2
ZM EEH, MSH =2clE compound 1, compound 2, compound 35 22!
Patridoid Ill, Patridoid IV, Patridoid Vet ¥ StCt. Compound 4, 5
= 010l Arctium Lappa L. =2l - #2Z EZUACH. Compound 4=

=<

butyrolactonesesquilignan type = Lappoal E O|04, Compound 5 <Al

0

butyrolactonesesquilignan type & Nortrachelogen OIiLCE.

Zole SEES ME sS40l 8l sZ0lM INF-a 0l 2o &S hiIL-62
AHESS L0tEI| RGN MG-63 NIZFZ 018 hil-62 Rl M &
£ A AIGHACEH. O4I1M hIL (human interleukin)-62 cytokine &2 ChuH
d 08C=z 2= X7 HS2 MEIL HE0tH HAXE dgs 6tH
TEAEZEES XEGH. R ES cytokine2 HEAMIZL NIEZHH x2I(=2
S0t 2 Z0tH S=2=213 FAICICH. & MEZSAEEZE, & MsSRE, &3
BAZO| JlsS o)l Mo 28, €3, NIt HIEE, SLXSHZ A
220 UCH. 0lHE oed JIs2 IHE hiIL-62] MA XHO| HREH F0t
ElA 23 28 FE, A4 ORY, U2EE =423, A& 3Hs, 34
Ko ZES 32 0d It At HIEAeE RYGte 222 2N UL
StE gd 2435, ROIEIA 2EHE, XJ| 20 2 X)) & 9oF I AR
o B2, td =AM hiL-62 =2 =F2=2 Hd&Le Ae=z2 BNENU
Ch. &£t 234 dF 2E ZE(2EG, MFS, 2S3)0 &s 2 AR
ob 2angloiEer, e

Compound 4, 5 0I&6tH hiL-62] =2l Mol &&= &0t & Z b compound
4, 501 CHst 222l hil-62 Rel8&= 66.1+2.5 %, 18.7£8.3 % OIULCH

2 Z1F compound 5= MG-63 MIEZEE=Z2H hiIL-62 |eclJl 86l 2A6Hs
A2 =2 &= UUJCH. JdeHM oo &st MEEANOl AlS WEs 210 ot 0A+ &t

b
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(Patrinia scabiosaefolia F.)= 2003& 78 &4
A MFGHH M20te 8 HES HAMH AE0tU2

2. A L D]
2-1. Alef

@ S04

FE L 2EE AY2 18 AMLE AISoIF2MH, TLCRF chromatography&
A2 12 E= S3 A2 MSotT

(@ Packing materials

Column chromatography®l packing material 2= Kieselgel 60(63-200 um,
Art. 7734, Merck) 2t Kieselgel 60(40-63 um, Art. 9385, Merck), Lipophlic
Sephadex LH-20(25-100 um, Lot 81K1092, Sigma), LiChroprep RP-18(40-63
um, 1610400 138, Merck), MCI gel CHP20P(75-150um, Mitsubishi Chemical

= o

Corporation) S AIE6IULE.

® TLC
Thin layer chromatography& plate= pre-coated silica gel 60 F254

plate(layer thickness 0.25mm, 20x20 cm. Art. 5715, Merck)2 pre-coated
RP-18 F254s plate(layer thickness 0.25 mm, 20x20 cm, Art. 5423, Merck)
E ME0IRUCH. pre-partive thin layer chromatography (PTLC)&2 plate=
pre-coated silica gel 60 F254 plate(layer thickness 0.5 mm 20x 20 cm,
Art. 5744, Merck)2} pre—coated RP-18 F254s plate(layer thickness 1 mm,
20x20 cm, Art. 5434, Merck)E AFEZGtRUCEH.



2-2. J1J]

Al AFSSE DDl G 2.

IR : JASCO FT/IR-300E (Jasco Co., Japan)

Uv : JASCO V-550 (Jasco Co., Japan)

FAB-MS : JMS 700(JEOL)

'H-NMR : Varian Unity Inova 500 Wiz and 300 Mz

“C-NMR : Varian Unity Inova 500 Mz and 300 M

Polarimeter : AUTOPOL® IV automatic polarometer
(Rudolph Research Flangers, NJ 07836)

HPLC pump : Waters 1525 Binary HPLC pump

HPLC UV Detector : Waters 2487 Dual A Absorbance Detector

GC/Mass System : Hewlett—-Packard 5985



3. g=E2 =¢
D

Jor

1. F=2 ¢ 2
OtEtel (Patrinia scabiosaefolia F.) 1 k€= MeOH 94 2 80TCOIAM 3AIZt
SOt 330 2 XNEGHHA =S = Y, 2 ==0t0 151.161 g2
MeOH extractE &RUCH. 0IE SE= 11 methylene chloride
(CHCl2), ethyl acetate (EtOAc), rbu mBUOH) =A& =2E6IULCH.

(Scheme 1 ).

= H
o
—~
9'j

ano

MeOH ext. (89.857g)

Suspended in HO
Eutracted with CHCI,

CH,Cl, ext. H,O layer
(26.2699) | Extracted with EtDAc

EtOAC ext. H;O layer
(2.05bg) | Extracted with ~—BuQH
A-BUuOH ext. HzO ext.
(21.9g) (64.19)

Scheme | . Extraction and fractionation of the MeOH extract
from Patrina scabiosaefolia F.



3-2. CHLl, 2222 H compound2| =2l

OtEF2I2] MeOH, CH.Clo, EtOAc, ~BuOH, H.0 Z=0f CHSH &&tst 24
(anti-oxidative activity), MIZ =4 =& (cytotoxic activity assay),
hiIL-6 R2IXMoiE ZMotA D, NE sS40l A= 552 CHLl, ==0M &
AgE 24 2 TNF-a0ll 2o SOtE! hil-62] =210t MaHEIAUCE. 012 BHES
=2 0OtEtel2 CHLl, 2=l 2RH e Mel 2482 I 228 ZelotdA
2 AES AIEGIRUL.

OtEF2IS] CH.Clo ext.(10 g) mHexane : Acetone solvent system& 0| &0t
0 Silica gel60 (63-200 mesh)2 0l& open column chromatographyS &l Al
ol 25 16042 A 2&ls ARUCH (Scheme I1).

FPatmia scabiosaefolia CH,Cl, ext. 109

Hexane @ Acetone = 10 1

10 20 a0n ] 100 o 120
(0l 82 (117 2mgd (274, 9ma) (59, 1ma) (B8.2na) (45, Tng) (35, Tmg)

Schemell . Fractionation of the CH.Cl. extract
from Patrinia scabiosaefolia F.

3-2-1. Compound 12| =2l

Subfraction 50(64.9 mg)E Chloroform : MeOH (100 : 1 — 10:1) 0=
2122 Silica gel 60 (40-63 mesh)S 01E25t04 open column chromatography
£ AAIGHALCH. 2+22] silica gel 60 F254, RP-18 F254 TLC patternez =
215t ZdleE X0l et e 222 UsUL.

Ol 22& = 50-3P(10 mg)Z&S MeOH @ HO0 (2:1)<
Lichroprep RP-18= O0OI&8t column chromatographyE 4! AIGHG compound
(2.4 mg)S AACH. Compound 12 UV SHIFEH(245mm) Ofl Al

o (3esm)iME E5 20IK LULCH 10% SMEHOZ UM GRS

1
]
i
=
=
o 0

16D
(28.2ma)



Q A2 LMOZ LIEFLE.

Compound1 : 'H-NMR, ™C-NMR data (Tablel,2)
Yel lowish Oi |

Molecular formula : CooHss0s

HR-EI-MS @ m/z 427.3794 [MtNa]®

[alp® : -5.955°( c=1.0, MeOH)

IR Vyer (KBr)em-1 : 3450, 1740, 1290, 1100

'H-NMR (500MHz, CDsOD) & ppm :

6.2 (1H, d, J=7.0 Hz, H-1), 5.2 (1H, s, H-3), 6.8 (1H, d, J=5.5 Hz,
H-6), 6.3 (1H, d, J=6.0 Hz, H-7), 2.9 (1H, d, J=6.5 Hz, H-9), 3.9 (1H,
s, H-10), 3.7 (1H, d, J=11.0 Hz, H-10), 4.6 (1H, d, J=4.6 Hz, H-11)
4.8 (1H, d, J=4.8 Hz, H-11), 2.2 (2H, s, H-2'), 2.1 (1H, s, H-3'), 0.9
(BH, dd, J=6.5 Hz, H-4' ,H-5'), 2.2 (2H, s, H-2"), 2.2 (1H, s, H-3"),
0.8 (6H, dd, J=6.5 Hz, H-4", H-5"), 3.4 (0CHs;, H-3),3.0 (OCHs, H-8)
C-NMR (125MHz, CDs0D) &ppm :

90.4 (C-1), 98.4 (C-3), 124.3 (C-4), 143.0 (C-5), 132.5 (C-6), 138.8
(C-7), 87.6(C-8), 45.4 (C-9), 67.2 (C-10), 60.0 (C-11), 171.9 (C-1')
43.2 (C-2'), 25.5(C-3'), 22.3 (C-4'), 22.3 (C-5'), 172.8 (C-1"), 43.5
(C-2"), 25.6 (C-3"), 22.4 (C-4"), 22.4 (C-5"), 55.9 (OCHs , C-3), 55.4
(OCHs, C-8)

3-2-2. Compound 22| =2l

Subfraction 50(59.1 mg)E Chloroform : MeOH (100 : 1 — 10:1) 0=
22 Silica gel 60 (40-63 mesh)2 01E56t04 open column chromatography
£ AAOIALH. 222l silica gel 60 F254, RP-18 F254 TLC pattern2zx &
oI5t Zelsl FE0l et 30He 2&8eg LIsALCT.

Ol 2&= = 50-2P(10 mg)E MeOH : H,0 (2:1)E SOHEZEH2Z St MCI
gel CHP20P(75-150u, Mitsubishi chemical Corpolatlon)§§ ol&st Column
chromatographyS & AIGt0d compound 2 (2.0 mg)E L/UCH. 0] &2
CHIIE (245mm)0lM = ESE 20I0f HIE (35m)HAE E42 OIXI
LUCEH. 10% EASHOZ UM Al MO LIEFGCE,

Compound 2 : 'H-NMR, "“C-NMR data (Tablel,2)



Yel lowish oi |

Molecular formula : CoiHa207

HR-EI-MS : m/z 381.1913 [ M, —CHs]"

[a]o® @ 51.970 ( c= 0.075, MeOH)

IR Vywx (KBr)om-7 : 3450, 1740, 1290, 1100

"H-NMR (500MHz, CDs0D) & ppm :

6.2 (HH, d, J=7.5 Hz, H-1), 5.2 (IH, s, H-3), 6.7 (1H, d, J=5.5 Hz,
H-6), 6.3 (1H, d, J=5.5 Hz, H-7), 2.8 (1H, d, J= 7.5 Hz, H9), 3.5 (1H,
d, J=11Hz, H-10), 3.7 (1H, d, J=11 Hz, H-10), 4.6 (1H, d, J= 11 Hz,
H-11), 4.8 (1H, d, J=12.BHz, H-11), 2.1 (2H, s, H-2'), 0.9 (6H, dd,
H-4',5'), 2.2 (2H, s, H-2"), 0.94 (3H, s, H-4"), 0.95 (3H, s, H-5"),
3.4 (0CHs)

"C-NMR (125MHz, CD:0D) & ppm :

91.6 (C-1), 98.8 (C-3), 143.0 (C-4), 125.4 (C-5), 130.3 (C-6), 141.4
(C-7), 83.1(C-8), 46.0 (C-9), 68.0 (C-10), 60.1 (C-11), 172.2 (C-1"), 43.5
(C-2, 25.5 (C-3"), 22.3 (C-4'5Y, 172.8 (C-1"), 43.2 (C-2"), 25.6 (C-3"),
22.4 (C-4",5"), 55.8 (OCH>)

3-2-3 Compound 32| =2l

Subfraction 90(109.1 mg)E Chloroform : MeOH (100 : 1 — 10:1) & &
HE2AH2Z OF0d Silica gel & 0/&¢8 Column chromatographyE & AlGHLD,
MeOH : H,0 (2:1)E ®INE0HE Lichroprep RP-182 A MGt Compound 3
(2.3 mg)2 LAUCH. 0 F&22 W SHILEUA E=IF ZotH U220, 10%
SAEHRUN 22 ZMOZ2 TAMECH
Compound 3 : H-NMR, “C-NMR data (Tablel,2)
Yellowish Oil
Molecular formula : CisHig0s
HR-EI1-MS : m/z 271.1182 [M+H]"
[als® @+ 3.208"(C= 1.05, MeOH)
IR Voax (KBr)em-7 . 3450, 1668, 1290, 1100

"H-NMR (500MHz, CDs0D) & ppm :



5.8 (1H, s, H-1), 5.2 (1H, s, H-3), 3.0 (2H, d, J= 8.0Hz), 4.4 (2H, d, J=
2.5Hz), 4.0 (1H, d, J=13.0 Hz, H-11), 4.1 (1H, d, J=12.5 Hz, H-11), 3.6
(OCHs), 3.5 (OCHg3), 3.3 (OCHy)

"C-NMR (125MHz, CD:0D) & ppm :

93.4 (C-1), 96.5 (C-3), 132.0 (C-4),130.2 (C-5), 36.0 (C-6), 203.4 (C-7),
140 (C-8), 155.8 (C-9), 55.4 (C-10), 69.4 (C-11), 56.2 (OCHz), 56.4
(OCHs), 55.9 (OCHs)

3-2-4 Compound 42| &2l

Subfraction 14D(172.2 mg)E Hexane : Acetone (5 : 1 — 3 : 1) S
=242 = ot0 Silica gel 2 0/&8t Column chromatographyE & AlGHLD,
MeOH : H.0 (2:1)2 &I E0HZ Lichroprep RP-182 A MGt Compound 45
A 222 U S0t LotH LEHS20, 10% SAZHUA E2
Feeoz UM § LMo Z HEGHRACH.
Compound 4 : H-NMR, '“C-NMR data (Tablel,2)
Yellowish oi l

0F0

Molecular formula : CasHso010

EI-MS : m/z 536( M+ , — H0 )

[a]® :-26.56° (C=1.0, CHCIs)

IR Vyax (KBr)em-7 : 3430, 1760, 1600, 850, 810

"H-NMR (500MHz, CDs0D) & ppm :

6.60 (1H, d, J= 2.0Hz, H-2), 6.61 (1H, s, H-5), 6.59 (1H, d, J= 2.0 Hz,
H-6), 2.88 (1H, dd, J= 7.0, 14.0Hz, H-7), 2.93 (1H, dd, J= 7.0, 14.0Hz,
H-7), 2.56 (1H, dd, J= 2.0, 7.5Hz, H-7'), 2.59 (1H, dd, J= 5.5, 14.5Hz,
H-7'), 2.44 (1H, dd, J= 7.5, 14.5 Hz, H-8), 2.53 (1H, dd, J= 2.0,
7.5Hz, H-8'), 3.87 (iH, d, J= 3.5Hz, H-9'), 4.13 (iH, dd, J= 7.5,
9.0Hz, H-9'), 6.87 (1H, d, J= 7.5Hz, H2'), 6.40 (1H, d, J= 1.5 Hz,
H-5'), 6.49 (1H, dd, J= 1.5, 6.5Hz, H-6'), 3.0 (1H, dd, J= 4.5, 6.5 Hz,
H-10), 4.7 (1H, J= 4.5 Hz, H-11), 3.88 (1H, d, J= 2.0Hz, H-12), 4.23
(1H, dd, J= 7.0, 9.5 Hz, H-12), 6.89 (1H, d, J= 2.0Hz, H-2"), 6.82
(1H, d, J=2.0Hz, H-4"), 6.88 (1H, s, H-6), 3.810 (0CHs), 3.817 (OCHs),
3.90 (0CHs)

C-NMR (125MHz, CD:0D) & ppm :



129.5 (C-1), 114.2 (C-2), 146.5 (C-3), 144.4 (C-4), 111.4 (C-5), 122.3
(C-6), 34.5 (C-7), 38.3 (C-7'), 40.9 (C-8), 46.5 (C-8'), 178.7 (C-9)
71.3 (C-9'), 129.7 (C-1'),114.3 (C-2"), 144.5 (C-8'), 146.9 (C-4'),
110.9 (C-5'), 121.3 (C-6'), 54.1 (C-10), 85.8 (C-11), 71.6 (C-12),
132.9 (C-1"), 108.9 (C-2"), 118.9 (C-3"), 146.6 (C-4"), 145.2 (C-5")
1

14.0 (C-6"),55.7 (0CHs), 55.8 (0CHs), 55.9 (OCHs)

3-2-5 Compound 52| =2l

Subfraction 150(59.2 mg)E Chloroform @ MeOH (50 : 1— 30 : 1) 2
HE2AH2Z o0 Silica gel & 0/&¢8 Column chromatographyE & AlotL
MeOH : H.0 (2:1)E &I S0HZ Lichroprep RP-182 & MG Compound 5%%
2ACH. 0l stet=2 W S ZotH LEIR20, 10% 2aSHUA 2
LMo dA GHALCE.
Compound 5 : H-NMR, '“C-NMR data (Tablel,2)
Yellowish oil

< o

w

J

Molecular formula : CoiHss07

EI-MS : m/z 374 (M, —2H)

[als® :-29.3° (C=1.1, CHCI3 )

IR Vyax (KBr)em—1 : 3440, 1770

H-NMR (500MHz, CDs0D) & ppm :

6.60 (1H, d, J= 2.0Hz, H-2), 6.82 (1H, s, H-5), 6.62 (1H, d, J= 1.0 Hz,
H-6), 2.91 (1H, s, H-7), 3.07 (1H, d, J= 13.5Hz, H-7), 2.51 (HH, d, J=
2.5 Hz, H-7'), 2.93 (1H, d, J= 7.5 Hz, H-7'), 2.50 (1H, d, J=3.5 Hz,
H-8'), 4.00 (1H, dd, J= 6.5, 1.5 Hz, H-9'), 4.02 (1H, dd, J= 3.5, 2.0
Hz, H-9'), 6.70 (1H, d, J= 1.5Hz, H-2'), 6.84 (1H, s, H-5'), 6.63 (1H,
d, J= 1.5Hz), 3.84 (0CHs), 3.85 (OCHs)

*C-NMR (125MHz, CDs0D) & ppm :

126.0 (C-1), 111.4 (C-2), 146.5 (C-3), 144.3 (C-4), 114.2 (C-5), 121.4
(C-6), 42.1 (C-7), 31.6 (C-7'), 76.4 (C-8), 43.8 (C-8'), 178.4 (C-9),
70.0 (C-9'), 130.2 (C-1'), 112.6 (C-2'), 146.5 (C-3'),145.0 (C-4'),
114.5 (C-5'), 123.1 (C-6'), 55.8 (0CHs), 55.9 (0CHs)
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CH,Cl,

Silica gel C.C
Hexane : Acetone =10:1

D5

Lichroprep RP—- 18

MeOH 50 %

LiChropre RP— 18

Silica gel C.C Silica gel C.C silica gel C.C
CHCl;: MeOH=100:1 CHCl,;:MeOH=100:1 CHCl,:MeOH=100:1

Lichroprep RP ? 18

MeOH 50% MeOH 30%
Patridoid Il Patridoid V
Patridoid IV
Lappoal E Notrachelogenin
Scheme Ill. Isolation of Compound 1-5 from the CH.Cl. extract of

Patrinia scabiosaefolia F.
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Compound 1

HsC CH,

o

HOI e

o CHs

Compound 2

_12_



OCHs

OCHs

CHOH Ao,

Compound 3

Fig. 1-1 Structure of Compounds 1 — 3 isolated
from Patrinia scabiosaefolia F.
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H3CO
@]
HO
CH,OH
H3CO
(@)
OH OH
Compound4
e
HzCO

HO

Ty

OH

Compound5

Fig. 1-2 Structure of compounds 4 — 5 isolated

from Patrnia scabiosaefolia F.
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OCH,

HOH,C OCH,

Compound 3

Fig. 2. Selected 'H -"C long-range correlations
in HMBC spectrum of compounds 1-3
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4, MolEd aF
4-1. NBT superoxide scavenging assay
'.

1la]

rar

NBT super-oxide scavenging assaye= 1282 880t AIEotU20
Sk 20| AEolHCE. 15 mM NazEDTA (50 mM KH2PO4/KOH, pH 7.4 in d.w.)
=2 20 #2, 0.6 nM NBTS 50 #£, 50 mM KOHOl =¢©! 3 nm hydroxanthine

0 HME Fo O3 L8=s5E2 =02 sample 100 ©#E EIISIACH. OD/0f
xanthine oxidase (1 unit in 10 m buffer)8H 50 ©UE E2 & 25 T
incubator CHOIAl 30 2 SO MG LdHUEER BIESS A2l U3
microplate readerE &off 570 mm SZHET0HM ZSZoOAL. AEE =JC
5% DMSO (dimethylsulfoxide) buffer 2MES control 2 oAU A H

=3 == allopurinol 2 AFE0EALEH. (15.19)

rate of contra reaction - rate of samplereaction
Anti-oxidative activity (%) = x 100
rateof contra reaction

4-2. Cytotoxicity &&
0] AE0A AlZ28 2MIZ= HCT15 (colon adenocarcinoma—2! & 2t==) 2t

n
=

-0V-3 (adenocarcinoma, ovary malignant ascites-LtALZFE)0I0H A

| I
SAMolEAES sulforhodamine B (SRB) assay 2SS &=25t%0H. = HO
= I
x|

-

ZSS A" ALEolIl ot & trypsin-EDTA EHXCZ E
O=ZLFH Ee2lAl2I12, 96 well flat bottom microplate (Falcon)Ol =
S MZ4IF 5% 10° (HCT15), 2x 10" (SK-0V-3)Jt SI&== =235ACH.
EFE MIES2 5% C0. incubatorLHOIA 24 Al2F BHGHO BHE O A2
< aspiratorZ mediaE HMHot] 65%2 log doseZ mediumS 2 S|A 6t
test material EUSS MEIL S0 U= wel 0l 22 100 % 364
(triplicate)2 E0{F10 48 Al2tS0ot O HBHYGIRUCH. AHMENS A2
OMSO0I =¢Q! = HHXIZBHO =2 FATIUCH T 2SS X = IMS02 =s5= 1%

Olotdt &l== ot HMEH=2 MO Jtotdl SO0l miliphore filterZ

=
e

-

0
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Htoltd g SPRAEE SXoALE. AESE A= 48 AlZH HHLE =
2f wel 12 medium2 HMIAGHLD 10% formalin solutiong 100 44 Jiot 4T
OIM 1 AlZtSCH ZXIGHH MESES platell HHY SOl DEAIRACH. MEZL
DAl L ZF plateE =542 563 MEGIH Y0IUA= formal inEHS
&G MAGHD A20M E2 2710t &S A AL JH6I HEE
plate= wel & 100 #£2] 1% acetic acid S0l 0.4% SRBE =0l HAHZOH
2 Jiot 30 = | HMGD CHAl 1% acetic acid M2
ot MO ZeotAl 22 A2l SRBE MAHGHUCH. Ol A
plateSS CAl A20M HAXZAI2I = well & 100 42 10nm trisma base
(unbuffered) &S JiGt0] titer plate shaker& 10 22+ shaki

n -/
ot0d 540nm01|,\4 sc= =3

_n.

—-63| Al

|-\_|
>
HH
o

ME EEAZ! = micro plate reader& AtE
OIUCH. LMESO g <422 sausE A of
UM M 2=(Tz, zero time)2t %S &l S|  HHXIGH
£ Ma MIZE =(C, control) ¥ 2 =% A=21t &N 48 Al2t

| NI (T, test)E 22 =JOIH OS2 =40 et &
HASHRUCH, = 72272 B<0= [(T-Tz)/(C-Tz)] x 10022 HAHGHA
<TQl F=R0l= [(T-Tz)/Tz] x 1002 A= HAGHAUCH. OIZ A HA
B LOTUS program® data regression tool2 O0l&6t0H <=0 &

TOl =AS 50% Moliots s%9Q! 50% effective dose (1Cs)S HIAtoH

=
o
7z 82
[0

0x 02
s

>”—T

Mmoo

Q0

0 o=

I~

4-3. MG-63 cell lineOllM hiL-62] =2l =0l
NEZ== 10% FBS (fetal bovine serum)Jt IZL&& DMEM (Dulbecco's
Modified Eagle Medium) BHXRIS AMSGI0 37C, 5% CO. incubator Ol M
culture dish0ll SAIAI2I MG-63 MIEZE 24-well plateOl &2 AMIIE(3x
10')2 500 m» HEZs = 6IR SO incubationdt BHXIS WRIGHAUCEH
04210l TNF(Tumor Necrosis Factor)-a 2t SRB assayE Soll €2 MEZSH0|
e 552 sampleE2 Xcelst = 37T incubatorOiM HHESE = 24 A2+t
48 Al2E S 228 70 % BHXIE THFOH HES Z2GHRJACH. 96-wel | plate
Ol IXt antibody 100 #£(antihuman IL-6 2 #g/m¢ in 0.1M NaHCO:;)E& €&
4COIA overnightotO 1Xt antibodyJt 96 well plateldil SHEESF oA
ZECX 22 11X antibodyE ALl o washing solution [O.
Tween 20 in (PBS) phosphate buffered saline] 100 w2 3H AU

_18_



blocking solution (3% bovine serum albumin (BSA) in PBS) 200 #4E X2l
ot A20M 2 AlI2E S XIS = washing solution 200 #2 281 A0
LHRACEH. RI0IA 24 A2 =2 48 A2t =0 XHF Bt BHFH 50 #£2F blocking
solution 50 #E ZE0 &A20 A 4 A2t = 4TOHA overnightdotod 11Xt
anti-bodyet Z&otE= GtRUCH. 100 22| washing solution@2 481 A& st
= 100 2] 2Xt antibody (biotin conjugated rat anti-human [L-6 1 xg/me
in blocking solution)E &It ot0f 45 2 SoF Z&AIZ2I § ZELX %2
2Xt antibodyE 100 #£2] washing solution®2 681 MIEGIACH. 100 #£2
Streptavidin HRP (0.1% BSA, 0.05% Tween 20 in tris buffered saline, pH
7.3)2 EIIGtd 20 2 s Z&AI2I S washing solution@2 681 M= &t
Ct. TMB (Tetra Methyl Benzidine) 100 wE ZE0 ZMAI2I =Al micro
plate readerE AFEol(d 450nm IHEOAN SHEE =EotALCH. 1% DMSOLt
TNF-a (15 ng/m)Jt SOAS O hiL-62 KEEZ(%)E control2 BtA2
0 aEe HESEZ = dexamethasoneE2 AFESHRUCH. hiL-62] 22l, &oI2
controlOff CHSF ACHAQI IHME =, rate of sample reaction/rate of
control x 10022 HAIGHICE.
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U2t
& o

. 2 & 1)

1. Compound 1 2 #x&

Compound 12 Yellowish oil2 pure oompound MElZ2 22 EAUCH
[als®= -5.955° (C= 1.0, MeOH) =& A1, A2 H-NMR, °C-NMR,
HR-FAB-MS (m/z,427.3794 ,MNa') 22 E CosHaiOs je”éj CIACH. IR spectrume
22 E 3450,1740,1290,1100 “cm@| Functional groupS &0l SHRACH. 'H-NMR
spectrum@ 22 H §6.8,6.30lM H-6, H-7 olefinic protonOl doublet (J=
5,5 Hz)& UtEFLIOY, 63.6,3.7,4.6,4.801 A1 H-10, H-11 methylene protonOl
83.62 H2st 25 doublet (J= 11.0, 13.0, 12.5 Hz) LtEFLED UCH. &
0.8~2.2 ALOIONIM 22| isovaleroyloxy group2l J1QIGt= signal =01 LEEt
Lt QUCH. 2902l acetal proton H-1, H-32 &6.50M J=7.0 Hz2| doublet
Sz §5.2= singlet@= UELLD JA2H 8§2.90M J=6.5 Hz2l doublet
O UEUD U= H-9 signal &2 & = JSMH, H-11t H-9= A2 Cross
peakE OlF 1 UL 0IA0E methoxyl groupsOll 2121Gt= 3H 22| singlet
0l 2+ §3.4, 3.00ilA LIEFLID QUCH. “C-NMR spectrumOilAl olefinic carbon
= 6132.5, 138.80lA UtEtLELD RUCH. C-1, C-8 2JH2l acetal carbon
signalS 890.4 , 98.40lM LIEtLILD, C-4, C-5 signalS & 124.3, 143.00i
M LHEFLED QUCH. 867.2%2 60.00lA C-10,C-112] signalES EtLILELD QU
Ct. C-9 signal= &45.40IlA LIEFLELD RUCH 22| isovaleroloxy groupOil
Jlolet= signalOl & (171.9, 43.2, 25.5, 22.3, 22.3), 6&(172.8,43.5,
25.6, 22.4, 22. 4)01|H LIEFLE D RUCEH.

0l st&f=2l FX= HMBC2 NOESY spectrum datasS =40t Z23& oIALE.
8171.9 (C-1")2l isovaleroyloxy group carbon signal & 6.2 (H-1)0l
EtLILE=  acetal protonOl 2J|QIGt= proton signal 3t long-range
correlation® UEILID RUCH. 8172.8 (C-1")2 isovaleroyloxy group
carbon signal2 & 4.6, 4.8 (H-11)0il LtEtLt= methylene proton signal 2t
long-range correlationg LIEFLID QUCH. &98.4 (C-3), 87.6 (C-8)<
carbon signale 26 3.4, 3.00lM LIEtLIF= methoxyl groupOll JI@lct=
proton signal It correlationS LIEILID RUCH. 887.6 (C-8)2l carbon
signal & 3.6, 3.7(H-10)0l LtEtLE= methylene groupOll J1CISt= proton
signaldt correlationg LIELLICY, 6143.0 (C-4)2l carbon signal® &
4.6,4.8 (H-11)0lA LIEFL}= oxygen—bearing methylene proton signalt
correlation LIEFLILD RUCH. &67.2 (C-10)2l carbon signal2 §2.9 (H-9),

A
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8§6.3 (H-7)2 proton signaldt correlations UEIHLD  QUCH. NOESY
spectrumOl Al H-12 coupling constantJt J=7,0 HzSl doublet@ 2 LIEIHLI=

}
$0 0
[

H9 = MZ axial-axial 2JHQ AsS &

methoxy!l groupll Higf2 B2 afl HS &

groupOl E=MEEZM compound 12 &l 3t
et 2E otALEH

UM C-8 X0 methoxyl
E2M 18 T patridoid

o 4> A

2. Compound 22| =

compound 2= Yellowish oil &EH2l pure compound AEHE =2l &AL,
[a]o®= 51.970 ° (C=0.075, MeOH) =& HIUD, XA H-NMR, “C-NVR
,HR-FAB-MS (m/z,381.1913 ,M-CHs) 2R E CoHai0s= ZEERUCE. IR spectrum
Oz 2H 3450,1740,1290,1100 "cm2| Functional groups &9l oFRULCH.
"H-NMR spectrumOll Al 86.7, 6.30lA J= 5.5 Hz2l doublet H-6,H-7 olefinic
proton@& LIEFLIHH, &3.5, 3.70 A H-102] methylene protonOl J= 11.0,
12.5 Hz2l  doublete= LIEILLLD, & 4.6, 4.80A H-112] methylene
proton0l J= 11.0, 12.5 Hz2| doublet@ & LIEFLILD QUCE. 8§0.8~2.2 ALOIOf
N 282 isovaleroyloxy groupll J|ClIot= signal E01 LIEFLE QUCH. 29HC]
acetal proton & H-12 66.20M J=7.0 Hz2| doublet2Z LIEIHLILD, H-32
85.20lM singlet2 LIEFLEDD UCH. 2.80lM doublet 22 LIEIHLE U= H-9
(J=7.5 Hz) signal &0l & % QA20, H-12 H-9= AlZ Cross peakE 0IF
T QUCH. OIQI0IE OCHs group signalOl 83.401A LIEFLITD QUCH C-NMR
spectrumOll A olefinic carbonOl &130.3, 141.4001A LIEFLED UCEH. C-1,
C-3 2J)H2| acetal carbon signalOl &91.6, 98.80lA LIEFLIO, C-4, C-5
signalS &6 143.0, 125.401 M LtEHLEDD RUCEH. 8§68.013+ 60.10lM C-10, C-11
signal2 LIEtLtLD RUCH C-9 signalS &646.00lA LIEFLID QUCH. 249
isovalerloxy groupOl 2J1216t= signalOl & (171.9, 43.5, 25.5, 22.3,
22.3), 68(172.8,43.2, 25.6, 22.4, 22.4)0lAM UtEtLtD  UCEH. HMBC
spectrum dataOilAd 8 172.2 (C-1')2l isovaleroyloxy group carbon signal
2 6§6.2 (H-1)0l LIEtLt= acetal protonOl JI9lot= proton signal 1t
correlation® UtEFLID RUCH. 8172.8 (C-1")2 isovaleroyloxy group
carbon signal2 64.6, 4.8 (H-11)0l LIEtLI= methylene proton signal 1t
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correlation® LIEFLILD RUCH. 698.4 (C-3)carbon signale &3.401 LIELL
= methoxy!| groupOfl J19IGt= proton signal It correlationg LIEFLELD U
Ct. 887.6 (C-8)2 carbon signal 83.5, 3.7(H-10)0i LIEILI=
hydroxymethylene groupOil J12IGt= proton signaldt correlationE LIEFLE
0, 8143.0 (C-4)2 carbon signale 64.6, 4.8 (H-11)0lA LiEtLI=
oxygen-bearing methylene proton signaldt correlation2 LIEILELD RUCEH.
868.0 (C-10)2l carbon signal® 6&2.8 (H9), &6.3 (H-7)2 proton
signaldt correlationS LIEFLEL) RUALCH. NOESY spectrum data OIAl H-12
coupling constantJt J= 7.0HzSl doublet2 2 LtEtLI= H2Z 20t C-10i
PIXISt isovaleryloxy groupOl BHHECI HS & = UL, HOHAl H-1
coupling constantOl 2IoH poHiEC HE2 2 = A0 H-1, HO9 = HE
axial-axial 2tHQl S & = UCH. C-30 XIS methoxyl group2l HHE
2 B AsS & = U2 C-8 RXI0 hydroxy groupe o biarsS LIEHHHCE.
0l Stet=0l C-80 protonOl hydroxy group2=2 XI&t&0 C-10<I X0l
oxygen—bearing methylene groupOl =M&2=2M compound 2= &l 3tEt=
EM o1E T OIS Patridoid IVZ2 HYSIRUCEH.

3. Compound 32| =%

Compound 32 Yellowish oil&EH2 pure compound &EH=Z =2l &AL,
[al®= 3.208°( C = 1.05, MeOH)2 =3 SIAD, 2XAS H-NWR,
“C-NMR2F HR-EI-MS (m/z, 271.1182, [MHH]' )2FE CigHils 2 2F & UCH
IR spectrum@ 2= H 3450, 1668, 1290, 1290,1100 cm| Functional groupE
201 3L 'H-NMR spectrum dataOllAl iridoid2l SZ&X0Ql acetal proton
85.8, 5.20llA singlet signalE2 UtEILHDY, 202 H-1, H-30l {IXIStCt. 304
©| methylene proton & H-62 83.4(2H)0IM J= 8.0Hz2l doublet22 LIEL
LD, H-102 64.4(2H)0IAM J=13.0 Hz2l doublet=2 LIEFLILD, H-112 &§4.0
Ol M J=13.0 Hz2l doublet22, &4.10IM J= 12.52] doubletS LIEFLILD QU
Ct. Ol 20l& H-1, H-3, H-110ll ?IXI& methoxy!| groupOl 83.6, 3.5, 3.3
OlA LIEFLFD UACH. C-NMR spectrum dataOllA C-7 carbony! carbonOl &
203.40l A LIEFLELD UCEH. C-1, C-3 acetal carbonZ2 693.4, 96.500l A LIE
Li04, 8132.0, 130.00lA C-4, C-5 signal2 LIEFLELD RUCH. C-10, C-11
methylene carbon2 &55.4, 69,40 M LIEFLILD AUACH C-1, C-3, C-1101
X8t methoxyl groupES 656.2, 56.4, 68.50 M LIEFLELD RUCH. 0| stet=2l
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= HMBC, NOESY spectrum data &4ct0d Z& GtAUCH. 3942 methoxy!
groupe 22t C-1 893.42t &3.6 (0CH;), C-32] 696.5 2t 83.5 (0CHs),
C-11 & 69.4 2 83.3 (0CHs) A2 correlationS LIEFLILD QUCH. C-421 &
132.0 2| carbon signale 84.0, 4.1(H-11), C-82 8140.0 2| carbon
signal2 8 4.4(H-10) correlation2 LIEFLILD QUCH. NOSEY spectrum@ Z £
B C-10l ®IXI& methoxyl groupll HHEFE BOIMH C-30 <IXIE methoxyl
group ZAl B HHES UEILD QUCH. compound3 C-1, C-3, C-11 @ XI&t
methoxyl groupOl Z=xMELEMN &l et=22 2AEE 0, compound 3
Patridoid Vet ZYatAULCEH.

4. Compound 42| =

compound 4= Yellowish oil &EHE pure compoundZ =2l EIRUACH.

[alo® : -26.56° 2 S QUAD, EXAS HNMR, “C-NWR, FAB-MS (m/e
M, -H0 : 536)22E CaoHaOio ZEERUCE. IR spectrum SZ2H 3430,
1760, 1600, 850, 810 -cmQ| functional group=S =M Q! GHAULE.

"H-NMR  spectrumOlA  86.40 ~ 6.800A 3JHSl 1-3-4-trisubstituted
aromatic ringOl J121Gt= proton signal2 LIEFLELD UCH. §3.810, 3.817,
3.90701l A 2+=2+ 3JH2l methoxyl groupOil JI@lotE 3HES! singletOl LEEHLE
0 ACH. 83.80lA J=7.5,7.5 HzQl dde=z 2l 84.10A J= 2.0 Hz<
doubletOl H-9'Sl methylene proton signalE LIEILED  UCH. H-12
oxygenated methine protonOl J= 4.5 Hz2| doublet LIEHLIDH, H-11 methine
proton0l J= 4.5, 4.5 Hz2l dd= LtEILILD UCH. oxygenated methylene
proton, H-100] &3.8, 4.20l A 22t J= 3.5Hz2| doubletdt J= 7,7 Hz2l dd
S LIEFLED QUCH. "C-NMR spectrumn@Z € carbonyl carbon &178.7 (C-9)
OlM LEEFLED RUCH. §129.5, 114.2, 146.5, 144.4, 111.4, 122.3, 129.7,
114.3, 144.5, 146.9, 110.9, 121.3, 132.9, 108.9, 118.9, 146.6, 145.2,
114,00l aromatic ringOl J12IGt= signalOl LIEFLELD, aromatic ringOil
ZMot= methoxyl group JIClot= 55.7, 55.8, 55.9 carbon signal 2 LIE
Lt QUCH. C-9', C-10 oxygen bearing methylene carbon signal& & 71.3,
76.60l A LIEFLELD, C-7,C-7' methylene carbon signalOl 634.5, 38.30l M
LIEHLH D QUCH. oxymethine carbon, C-12= 685.80M LIEILID UM,
C-8, C-8', C-10 ®IXI8t methine carbon & 40.9, 46.5, 54.10{lA LIEFLID
ULH. &2l ZUZ2H compound4= Butyrolactone sesquilignan, Lappaol
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F 2 59D 28° “c-N\MR, 'H-NMR Hlmst 2D 2UX| 20-24)

compound 4= Patrinia scabjosaaefolia F.23FH XS 22l =

t

ol
A R

C. ¢
OICt.

O

5. Compound 52| =%

compound 5= yellowish oil &EHZ pure compoundZ =c| ZIRULCH.
[alo® @ =29.3" (C=1.1, CHCIs)2 =T =HAD, SXAS HNWR, “C-NWR,
ot EI-MS (m/z,374) 2H CoHu0; Z2F E/JACEH. IR spectrum@ Z £ EH
3440,17707cm2| Functional groupE 201 GtXUCH. 'H-NMR, °C-NVR (Tablel-2)
Q HSQC spectrum data2REH ZECAUCH. H-NVMR spectrun2=2H §
6.40~6.8001l A 2JH2| 1-3-43-trisubstituted aromatic ring groupOl J/C!Gt
= proton signalES LIEtLELD RUCH. §3.84, 3.8501M aromatic ring group
Ol =X ot= methoxyl group2l proton signal= LIEILILD UCH. Methylene
proton signal 21 & H-701 82.910A singlet2= , 83.0701M J= 13.5
Hz2l doublet@= LIEILIL], H-7"2] proton signalOl 82.510lA J= 2.5 Hz
°| doublete2 LIEFLID, 62.930IA J= 7.5 Hz2l doublet®2 LIEILID U
Ct. H-9'S9 methylene proton signal& 212t 83.980IlM J= 6.5, 6.0 HzS
dd2, 64.000lM J= 3.5, 2.0 Hz2l ddS LIEtLILD UALCH H-8'2 methine
proton0l 82.501lA1 J= 3.5, 3.5 Hz2l ddS LIEFLED UCH “C-NMR spectrum
OZEH carbonyl carbon 8178.401M LIEHLED RULCEH. &§126.0, 111.4,
146.5, 144.3, 114.2, 121.4, 130.2, 112.6, 146.5, 114.5,123. 10 A
aromatic ring0l J1218k= signalOl LIEFGIDD, methoxyl groupOl JI1QIGH=
855.8, 55.9 carbon signalS UEHLHDD RUCH. C-7, C-7' methylene carbon
signalE 643.1, 31.60IlA LIEFLIOH, C-8 carbon signale 876.4LIEHLILH,
hydroxy group= JtAIL) RUCH. C-8' methine carbon signalE 643.00lM Lt
EtLtD UCH. ¢ Z2UE d"lwst Z compound 5= Butyrolactone €I
Nortrachelogenin 2% &I, 2&2 "“C-NVR, H-NVR HIWs 21 X &
ACH. ™ compound 5= Patrinia scabiosaaefolia F.22H X =22 &

SZO0ICk.

i =

6. delgtd Bt

6-1. NBT superoxide scavenging assay

OtEtelS]  MeOH, CH.Cl,, EtOAc, n-BuOH, H.0 extractOl CHSFOI NBT
superoxide scavenging assayOll 2|8t anti-oxidative activities& ZE0oI
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Ch. 2O Z1t 10048/ueRl sS0IA CHLCI, (19.3%) E&0] &40l }AJYLD, 50
ug/uwell sEUM= CHCl, (22.2%), 25um8/mQl == A= CHLl. (68.
FE0| 40l A= H2e=2 LERCH 6IIA OtEtele CHLCl, ==

28t anti-oxidative activitiesS LIEHLHO| OtEL2IS] CH.Cl, EEI0IA 28t
anti-oxidative activitiesdt = stet=0l U= A2 BtEE

6-2. Cytotoxicity assay
HCT152t SK-0V-3, & 32 oIX=cH & MNE=0l CHet Alg2U NMELE
XMol& S SRB (sulforhodamine B)2¥H 22 OtEL2I2l MeOH, CH.Cl,, EtOAc,
n—BuOH, H0 extractOl CHOFOY ZMotH = Z Ut CH.LI2l ==0| HCT15%t
SK-0V-3 2 AIZZ=0fl CHatod 262+ 10.7 (5% 10° cell/me)Dt 13.1 (2x 10°
cell/me)Rl |Cs gt2 LIEFLHOL OtEtE] CHCl, =EE22E WA =8t
o

=
cytotoxic activityE ULEIUHE 20| Us Aoz HHELC

rm

ct

6-3. MG-630Il M hIL-62] =2l &2l

Compound 1, 2, 3, 4, 50il CHoll MG-63 MIZEOUA hiL-62 RBFZ(%)S
EotRCH. 1O Z1 compound 52 MG-63 MIZZ2H hIL-62 K2l &M
a0t 222 LIEFSCH. compound 4,501 CHst 222 hiL-62 Reld8 %=
66.1+2.5, 18.7+8.3%2 UEIGCH

fr or gy
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v. & &

OtEFH(IN A )= B2z UHE HOl 2= A2 HAMIF LD 2ol A2
OISO0ICt. &8 Hel M= MHAGHH WA L=2 Y=0 20l 22 M1 @
cHEl & EHADIE LIl 20 22t ERICEH. 0 42 S0Ist HAMIE U2
0f ot2 @ MO HZE2 242 XICH OFER2] (&)= 82 =80 TIXI &
1 AR FZH2=z HE€Ol & M MEBSHH B, UHE, H =422 olst
o=, =&0l U= i, HE=2 2lst 58, &= HE=SUHE 20, 420l
st AAE B2H M=EO2 oil, HAX=E DAl sigigrin, morroniside,
loganin, villoside, oleanolic acid, hederagenin, B-sitosterol-p
—-d-glucoside, C+E2| saponin, alkaloid, tannin, &&, Coumarins,

|
K

iridoids, Flavonoids S0l 93 ENL/YD, =2 YW 2HESO Ra
HE02l  Patrinenedt isopatrinene S0l ESENERUCH.  OtEtel(Patrinia
scabiosaefolia F.) CHCI.2&0IM MZ& 3912 Iridoids?t 0101 22l #*%
& = 2942l lignane &clotRUCt. Compound 1, Compound 2= 249
isovaleryloxy groupdt Compound 1(C-10), oxygen-bearing methylene group
£ JtX12 U220, Compounds 2(C-8), methoxyl groupS JtAIL2 UCH el
2 compound 3 FAl Iridoid OI04, 392! methoxyl group= C-1, C-3, C-11
FIXIO IR UCH. * 32 ME2 iridoidsE Patridoid lll, Patridoid
IV, PatridoidVet 018 ULt
Compound 4, 5= Sesquilignan, dibenzylbutyrolactone type OICt. Compound
4, Sesquilignan-Lappaol E OI04, OIOI Arctium Lappa L.GINM 2| X 2
A AL 0l #== 30l aromatic ring, 1IHSl Carbonyl carbon 12l1]
1JH2l  oxygenmethylene carbon JtAILD U= FEX  OICH. Compound 5,
Dibenzylbutyrolactone-Nortracheolgen Ol compound Al 0101 CtE A=0
N =cl 2= 2401 ZIACH. Compound 5, 2IHSl aromatic ring 12l
oxygen-bearing carbons JtAlL U= FXO0ICH. 2 5JHS Compounds 2
el A2 22| TUD, H-NMR, C-NMR , HSQC, HMBC, NOESY 2lah 2=
EAMCAUCEH.

el Oret2lQl CHLCl, 2822 H 228 gtef= compound 4. compound
52 HNIE=H0l Sl sS0lA TNF-a 0l 2o S&& hIL-62 AMEES
2O0t2 10X ot MG-63 MIEZ== 0lE8t hiL-62 Fel, i A&E= AAlE

Z 1t compound 4, compound 50 CHet hiL-60] REl8%== 66.1+£2.5%, 18.7
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+8.3% OICH. OO Z 1 compound 5= MG-63 MIEZ=ZE2H hlIL-62 %2I0
Mol 2AdlE g 2 £ UUCH. [MetAl compound 5= &= B2 LU h
O IICH LSO 016t AHE HMHAIIE SII US 2102 =}
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Fig. 3. " H-NMR spectrum of compound 1 (5600MHz, CDCl,)
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Fig. 5. H-H COSY spectrum data compound 1
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Fig. 6. NOESY spectrum data of compound 1
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Fig. 7. HR—-FAB—Mass spectrum data compound 1
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Fig. 8. " H-NMR spectrum of compound 2 (500MHz, CDCl,)
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Fig. 9. '8 C-NMR spectrum of compound 2 (125MHz, CDCl,)
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Fig. 11. NOESY spectrum data of compound 2
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Fig. 13- ' H-NMR spectrum of compound 3 (500MHz, CDCl,)



_SV_

OCHs |
CH,

OCH,s

|

I
200

} sl M‘ \ ‘ HH ‘ )

L B N e e . e e T L A e L B e e LA e e R S s
180 160 140 120 100 80 60 40 ‘ Z‘U

ppm

Fig. 14. 13 C-NMR spectrum of compound 3 (125MHz, CDCl,)
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Fig. 20. ' H-NMR spectrum of compound 5 (500MHz, CDCl,)
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Fig. 21. 18 C-NMR spectrum of compound 5 (125MHz, CDCl,)
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